Abstract-In this paper, a new configuration for diodeclamped multilevel inverter based on multi-winding transformer is proposed, described and simulated. The most important difference between this proposed DC-AC-AC structure and basic structure is that in the proposed structure, back-to-back connected outputs of a multiwinding transformer are superseded the capacitors in basic structure. Simulation a 7 levels of proposed configuration shows 10% THD. key words: multi-winding, multi-level inverter, Diode-Clamped
I. INTRODUCTION
Recently there has been much interest in multilevel inverters. Multilevel inverters synthesize a desired voltage close to sinusoidal voltage using separated or back-to-back connected voltage sources [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] .
From the perspective of the control method, inverters can be classified into two major groups: 1-Line-Frequency controlled multilevel inverters. 2-PWM-controlled multilevel inverters.
In first case, switches are controlled by low frequency signals and generate a staircase output. The more the number of the levels, the lower the THD and ⁄ .across the switches. In the second case, switches are controlled by a high frequency PWM signals.
The Diode-Clamped multilevel inverter was introduced by some scientists in last decade, [2, [11] [12] [13] . The basic structure of Diode-Clamped is based on N series-connected capacitors as DC sources that load is clamped to them to reach to desired output voltage. Also, [14] describes the improved Diode-Clamped inverter.
Unbalancing in capacitor`s voltage is a problem in Diode-Clamped [7] . In this paper a new configuration based on multi-winding transformer as voltage sources and the configuration discussed in [14] is proposed and a 7 levels inverter is simulated.
II. BASIC STRUCTURE OF PROPOSED INVERTER
This inverter, as shown in Fig. 1 , is a low frequency DC-AC-AC converter. It consists of an H-Bridge Block and a switch array similar to Diode-Clamped structure.
H-Bridge Block converts the DC voltage of the source to a low frequency square wave AC voltage. This voltage is applied to the primary of a multiwinding transformer. Transformer converters this square wave input to a multiple synchronous low frequency outputs with desirable amplitude. By choosing an appropriate switching strategy, it is possible to add these voltages to synthesize a desired sinusoidal output. Table 1 shows the switching strategy for positive cycle for proposed inverter. For all of instances in positive cycle to and to from Block B are off also, to are on (standby for freewheeling path).
A. Normal operation of circuit in positive cycle
If and from Block A are turned on, output equals . In this stage, to are kept on to provide probable freewheeling path. If , and are turned on output equals . In this stage, to are kept on to provide probable freewheeling path.
If , , and are turned on, output equals . In this stage, is kept on to provide freewheeling path. Fig. 1 shows this condition.
To reach to maximum in positive cycle, to are turned on. In this case, to from Block A and to from Block B provide freewheeling path. At last, to reach to output equal to zero, and to from Block A are turned on. Thus, forward current path includes to from Block B and and Freewheeling path S1 S2 S3 S4 S5 to S8 and S1' to S4' output S1' S2' S3' S4' 0 0 0 The important point is that in the positive cycle, to from Block B must be kept off, unless, short circuit is occurred. Even in the dead time of H-Bridge (from positive to zero), because there may be some stored energy in secondary, turning on from Block B will causes a short circuit. 
B. Normal operation of circuit in negative cycle

Switches in block B
Switches in block A S1 S2 S3 S4 S5 S6 S7 S8 Freewheeling path S1 S2 S3 S4 S5 to S8 and S1' to S4' output S1' S2' S3' S4' To reach to minimum in the negative cycle, to are turned on. In this case, to from Block B and to from Block A provide freewheeling path. At last, to reach to the output equals to zero, and to are turned on. So forward current path includes to from Block B and and to from Block A.
The important point is that in the negative cycle, to from Block A must be kept off, unless, short circuit is occurred. Even in dead time of H-Bridge (from negative to zero), because there may be some stored energy in secondary, turning on from Block A will causes a short circuit.
III. SIMULATION OrCAD16.2 was used to simulate a 7 level of proposed inverter. The auto-convergence ability of this software provides condition to simulate high current and voltages beside low current and voltages of controlling modules 1 . For simulating the multi-winding transformer the ladder model proposed in [15] was applied. To reach to 1 Please note that our try to simulate the proposed structure using OrCAD16 failed because of convergence problem. Where, N is the number of sources. Fig. 2 illustrates the simulation results for a 7 levels of proposed inverter with Mosfet switches. Fig. 2 .A and Fig.  2 .B are the voltage and current through a 10Ω resistive load. Fig. 2 .C is the FFT of the voltage across the 10Ω load. The THD became more than 10%. Fig. 2 .D shows the current through a pure inductive load. This proves the ability of propose inverter to feed inductive loads. The schematic of switches is shown in Fig. 3 .
IV. CONCLUSION
A new configuration for diode-clamped multilevel inverter was proposed and simulated. In the proposed Diode-Clamped structure, capacitors were replaced by a multi-winding transformer to shape a DC-AC-AC converter. The structure has very simple switching strategy. The simulation results for a stepped output show ability of this inverter to feed resistive and inductive loads. Simulating a seven levels inverter shows 10% THD for a 10Ω resistive load. 
